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[Title of the Invention] LIQUID CRYSTAL DISPLAY DEVICE 

AND METHOD OF MANUFACTURING THE SMAE 
[Abstract] 

[Object] To provide a liquid crystal display device 
having no problem, there are problems that spacers are moved 
by scattering of liquid crystals caused when substrates are 
bonded to each other and adhesives applied spacers decrease 
alignment margin of a liquid crystal panel due to adhesives 
thereof. 

[Solving Means] By spraying f erro-magnetic substance 
spacers C in the substrate A and using magnetic field F for 
holding the f erro-magnetic substance spacers C in the 
substrate A, a gap between the substrate A and the substrate 
B is made uniform, a bonding property of the spacers with 
two substrates is enhanced, and a display quality of a 
liquid crystal display device is improved. 

[Claims] 

[Claim 1] A liquid crystal display device in which a 
liquid crystal display device in which a first glass 
substrate composed of a first transparent electrode and an 
alignment film and a second glass substrate composed of a 
second transparent electrodes and an alignment film are 
fixed with a sealant through spacers and liquid crystals 
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between the first and second glass substrates are filled, 

wherein ferromagnetic spacers are used as spacers. 
[Claim 2] A method of manufacturing a liquid crystal 
display device comprising, comprising the steps of: 

a spacer spraying process of spraying the ferromagnetic 
spacers in any one of a first glass substrate composed of a 
first transparent electrode and an alignment film and a 
second glass substrate composed of a second transparent 
electrodes and an alignment film; 

a liquid crystal dropping process of dropping liquid 
crystals in the other glass substrate; and 

a substrate bonding process of bonding the first and 
second glass substrates to each other with sealant in the 
circumference thereof in a state where magnetic field is 
used between the first and second glass substrates. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a liquid crystal 
display device and a method of manufacturing the same. 
[0002] 

[Description of the Related Art] 

Advancement in large capacity, high speed response, and 
mass production of a liquid crystal display element has been 
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made. Recently, advancement in high precision and in 
display quality of a liquid crystal display element has been 
made . 

[0003] 

In general, as shown in Fig. 2, in a liquid crystal 
display device, rubbing treatment is performed in a first 
glass substrate 3 composed of a first transparent electrode 
1 and an alignment film 2 and a second glass substrate 6 
composed of a second transparent electrodes 4 and an 
alignment film 5, the first and second glass substrates 3 
and 6 are fixed by a sealant 8 mixed with a conductive 
material through spacers 7, and liquid crystals 9 are filled 
between the first glass substrate 3 and the second glass 
substrate 6 by a dropping method. 

[0004] 

As shown in Fig. 3, the spacers 7 are sprayed on the 
first glass substrate 3 by a spacer sprayer 7a in a spacer 
spray process, liquid crystals 9 are dropped on portions 
except a portion where a sealant 8 is disposed in a 
circumference of the second glass substrate 6 in a liquid 
crystal dropping process, and the first and second glass 
substrates 3 and 6 are bonded to each other by the sealant 8 
in a substrate bonding process. Further, in the spacer 
spray process, the first glass substrate 3 charges static 
electricity and the spacers are uniformly sprayed on the 
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first glass substrate 3. In a method of manufacturing the 
liquid crystal display device, because there is a liquid 
crystal dropping process before a substrate bonding process, 
the spacers 7 are moved by scattering of liquid crystals 9 
caused when the substrates are bonded to each other, whereby 
the uniformity of display is made possible. Therefore, in 
order to overcome the problem, adhesives are applied to the 
surface of the spacers, but alignment margin of a liquid 
crystal panel is decreased due to adhesives of the adhesives 
applied spacers. 
[0005] 

[Problems to be Solved by the Invention] 

As described above, conventionally, when the substrates 
are bonded to each other, the spacers are moved and thus the 
uniformity of display is made possible and the adhesives 
applied spacers prevent themselves from moving but allow the 
alignment margin of the liquid crystal panel to be decreased. 
Therefore, the present invention is to solve the above- 
mentioned problem, and an object of the present invention is 
to provide a liquid crystal display device and a method of 
manufacturing the same in which there is no movement of 
spacers and which have no problem to decrease alignment 
margin of the liquid crystal panel. 
[0006] 

[Means for Solving the Problems] 
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In order to achieve the above-mentioned object, 
ferromagnetic spacers are used as spacers and magnetic field 
for holding the ferromagnetic spacers is used between glass 
substrates, so that it is possible to maintain the spraying 
uniformity of spacers, to enhance an adhesion property 
between substrates, and to improve a display quality of a 
liquid crystal display device. 

[0007] 
[Embodiments] 

The present invention can be realized by executing in 
forms according to the respective claims, but hereinafter, 
in order to easily execute the present invention, a 
composition, function, and effect of the present invention 
will be described. 

[0008] 

According to Claim 1, in a liquid crystal display 
device in which a first glass substrate composed of a first 
transparent electrode and an alignment film and a second 
glass substrate composed of a second transparent electrodes 
and an alignment film are fixed with a sealant through 
spacers and liquid crystals are filled between the first and 
second glass substrates, ferromagnetic spacers are used as 
spacers, whereby when the first and second glass substrates 
are bonded to each other, the ferromagnetic spacers can 
enhance a sealing property between the substrates in an 
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uniformly scattered state without moving the ferromagnetic 
spacers within magnetic field. Therefore, it is possible to 
enhance the uniformity of display. Further, because the 
spacers are not adhesives applied spacers, arrangement 
margin of the liquid crystal panel is not decreased. 
[0009] 

Similarly with Claim 2, according to a method of 
manufacturing a liquid crystal display device comprising a 
spacer spraying process of spraying the ferromagnetic 
spacers in any one of a first glass substrate composed of a 
first transparent electrode and an alignment film and a 
second glass substrate composed of a second transparent 
electrodes and an alignment film, and a liquid crystal 
dropping process of dropping liquid crystals in the other 
glass substrate, a substrate bonding process of bonding the 
first and second glass substrates to each other with sealant 
in the circumference thereof in a state where magnetic field 
is used between the first and second glass substrates, the 
ferromagnetic spacers may be uniformly disposed without 
moving between two glass substrates. Therefore, the 
uniformity of display contents in a liquid crystal display 
device may be obtained. 

[0010] 

Further, f erro-magnetic substance spacers are used as 
ferromagnetic spacers and a dry spray device using nitrogen 
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blowing may be used in spraying the ferromagnetic spacer. 
[0011] 

Hereinafter, a preferred embodiment of the present 
invention will be described with reference to Fig. 1. 
[0012] 

[Embodiment] 

A glass substrate having ITO electrodes is uses in a 
substrate A and a substrate B and f erro-magnetic substance 
spacers are used as spacers. Further, a dry spray device 
using nitrogen blowing is used in a spacer spray process. 
An acryl resin material is used in a sealant D and liquid 
crystals made in Chisso cooperation are used as dropping 
liquid crystals E. Further, uniform magnetic field formed 
by a solenoid device is used as magnetic field F . 

[0013] 

In a process of bonding the substrates, by bonding the 
substrate A and the substrate B in the magnetic field F with 
the sealant D made of an acryl resin material, the ferro- 
magnetic substance spacers C are uniformly scattered in a 
predetermined position without moving between the substrate 
A and the substrate B and thus it is possible to uniformly 
maintain a gap between the substrate A and the substrate B. 
Therefore, it is possible to obtain a liquid crystal display 
device capable of uniformly displaying. 

[0014] 
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[Advantages] 

As described above, according to claim 1, by using 
ferromagnetic spacers as spacers, it is possible to hold the 
ferromagnetic spacers without moving them between the first 
and second glass substrates in magnetic field, so that it is 
possible to uniformly maintain a gap between the substrates, 
to enhance an adhesion property between the substrates, and 
to improve a display quality of a liquid crystal display 
device . 

[0015] 

Further, according to claim 2, it is possible to 
provide a method of manufacturing a liquid crystal display 
device to obtain effects according to claim 1. 

[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a perspective view illustrating processes of 
a method of manufacturing a liquid crystal display device 
according to an embodiment of the present invention. 
[Fig. 2] 

Fig. 2 is a cross-sectional view illustrating major 
elements of a general liquid crystal display device. 
[Fig. 3] 

Fig. 3 is a perspective view illustrating processes of 
a method of manufacturing a conventional liquid crystal 
display device. 
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[Reference Numerals] 

A, B: substrate 

C: ferromagnetic spacer 

D: sealant 

E: liquid crystal 

F: magnetic field 
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